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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device permitting to achieve low power 
consumption and speed-up. 

: SOLUTION: This liquid crystal display device is provided 
with a master clock signal line LMCK for propagating a 
master clock signal MCK of an "amplitude of a low power 
supply voitage VDD1, a level shifter 214 for level- 
shifting a start pulse signal STP of the low power 
supply voltage VDD1 amplitude to a high power supply 
voltage VDD2 amplitude, switching circuits 215-1 to 
215-m for operationally connecting the data signal line 
LDT with input terminals of line memory 22 and sampling 
image data, and flip-flops 220-1 to 220-m which operate 
with a high power supply voltage VDD2; receive a master 
clock signal MCK to clock terminal CK and convert it 
into a clock signal of a high voltage amplitude; latch 
an output pulse of the former stage synchronizing with 
the converted clock signal and output it to the 
following stage, and also output it to the control 
terminals of the corresponding switching circuits 215-1 
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1 om^m/3E i « Ki/ ^ jR 2 CDttR«JBE»Cjt & fc« 
fc* l ©WtSi:i£i:t«(B«:#t5v^# ^ p y ^ 

%^ y i/?\k(^f—5 *±Mxt>^—!? ios tit 

±EJg2<ai^>a^>;7*a>fe^ n ^^IffSlcfn^l 

■HE*** £ *rf s »** 2 c«^>«A«»ttlE. 
[»**6] ±fSr ? -^^iZi!i[H]Sg^7Ky ^>y n^T 
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SKSJE K £ ft: tK « ^W^S^^n^f!***^ 

f-v^y x^<Z)^-*£±EA;*JX-*KJ£i: 
8 ] JbE* 2 CO ^/W>7^ £ U-</u«*AS 

- -^V ^ "C ±E® 2 CO V -< A- *S7$<DT#T4 ZfftM & %m 
[»*«10] ±IEI2^U^>7^^, TFTT' 

±t£M 2 co wh^^ m^-mcmti c 

[B#«il] ±K»J»IslK.o»J»ffi*«r»*iJW^ft 

30 s^rig^^a**-*- aw** s Ett<offifi**§sK<z>5 ? 
12] ^yvy^TFT ^ ^ 

[0001] 

[0 0 0 2] 

^<^^Scoglit^^Lv\ tf 
^^"^7 A =3 — ^*co if a. — 7 r -Y ^^ffiS*^/^^^. 

[0 0 0 3] *fcftiS"Ctt. jSfi/^tfflv^yr^ 
D^^S/a yficof l/^g ^g«*> 4fcOHPt 
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[0 0 0 4] ^n&<DW*tc»4, fl*^*^^ 

GLfiit, MBratie* *) tpiiatsaf (snisiK/x^a 

[0 0 0 5] £C5T\ titS^MS,Tgl(^^t5 

[0006] FK»*BJS. mmft<Di&&3t7i*'<*/wDmto 
[ooo7] m&m^cn&K (nmmtffc&i-ztf. ? 

frXy — f}^Whm^m^^l^^<^M^ TFT(Thin 
Film Transistor) 5! t^\tfl. \BM$:&f&-tZ>1IEi* <Ofc 
•S^Jc. nmY9i'*J>A# (TFT)-*r*SH-««JB 

■[0 00 8] B12I4, TF TffiJRa^^^^UCDSf* 

*»^5^/u^iaKW*«itt*'*i-ia"t?fcSa tft 
■ett, ^36SfBEft-fe^cc»c»j|j6sn5 i b^)i'f-5« 

^^Sir/UCC J ^TFTCO^S(7D7hfe > #CO#£iA^S 

ft toti 5 $ o»ffi*sflft«r * tL 6 o 

[0 0 0 9] 2^L^TFTlf B 0 B t^/^O 
Sf*Hr^co«iSttx :£TtfV^Mc#^T*ST > fc5o 

[ooio] TFTo»a/sa*i£lcfi, r^e/u^r 

^'>y^y^tt5*s^ *<y vy^ft 
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= y T F Tfi-CJHct 6^ iiS-C* 8 i 5 Icftofe. # 

yvy ^yTFTf^co^t y ro»iiiSttr^77^ 
[poii] rto-i^tev #?y ayTFiiia-y 

[0012] ^y^'y'^^T F T\££ 9 (SbI^/T^^ 

45tr*JBJ**ft^BililHlB'C»±.> ESgcok^maE 
ii^-co^fefi y n y^cMo s f^^ a-eik 

[0 0 13] @13H y Vy ^yTFTSS 

fi**3£tt<3O»fiRW4:*-f-lH]il50T?&5o r coats** 
3S»tt. 01 3 3 »4*^<^»i o. 

^^H»i[h]SS2 0. W^>M-73 0, *5±t/ 

30 t\- o#j;t>*x-^li»0Bg2 o 

tt*ye/ya>'TFT*«±»c*aaK*L. 9m*wu 

— 7 3 0^i:T>*X— 0 WWtiVa ^ 
[0014] (KSS/T^^^aS 1 0 ICjJol^Tte, B.12 

*c*-J-£5K:, »*-fe/i/4:TFTA»fe*Siii*"fe/upx 

T\ B^^uPXCoy- Nii»f»**^G^^- hiR 
KttBIKl 1 ^$nt^S*i©^ h«G L 1 - 

40 2 0 ^ftjtt^n-CV^S^ii^— L 1 - D 

LmtcS^StlTV^^o 

[0 0 15] 7^-^^iI®l[E]Sg2 0»i, ^SfB^feAA* 
tLS^^yHS^T*— * I MD^i^^^y >-^-f 5"^>- 

^y ^?®&2 i , ^v^°y >-^[p]3g2 i t-t^y >- 

*«)*f-#iSD L 1 - D Lm WfELTKH" 5>nfcD 
AC (x^^A'-T^-n^JjllHlK) 2 3- 1-2 3- 
m^<btS^^^TU^o 
[0 0 16] ih>-y y >*^[h]SS2 1 tt, ^gpny ho- 
50 ?3 0fo<bm'&£1nZ> 5 VJWTcO^SBaiSaflEVDD 1 
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it kit & 3 V(7)»IO-7^^^d j/^(f^MCK^5 V 

w±<^rt*Bsaaa/3EVDD 2tittfi 5 vcomti^u 

1 ioffi*«#fflcD^3/:7rlH)8g2 l2t, -/^A 
*aS^CK^<j/7 r |p|K2 1 2COm^J^Y>'L 2 1 2 

«*jttSilfcni|H<OD§a7-y 5/7 P 7Pi/7 e 2 13-1- 

2 1 3 -ini:. ^gfl^v- ho-73 0^?>M§n5 5 
vWT<^ffi«JlBSJEEVDD l ^Mtgtf)^ — h 
ffi-S-S T P£ 5 YW±OrtS|jaaga/iVDD'2 0l6*StC 
I/^V7 h LT#J|SW:7 y ^y^D ^7° 2 1 3 - 1 <D 
AA»^DlCfflAt5 ^^7^ 2 1 4 ^COx 

— ^1**0:51088 4 o <£ 5 ^iS-fgHf * I MD£ 
feffitSf-^if^LDTt, r-^(I^LDTi 
^YV^-^y 2 2 0AMf^&7!J ryZ/^n -/7°2 
13-1-213 -mOffiAMHF-Qj&i&Off -S§-a^f ^ 

^0^2 15-1 — 215 -mtcj: ^M$nti/>5 0 

[0017] rcoi 5?t»^^jb-v>T. hn- 

73 0 -C*4:*n*l 3 V»-r^^^D ^i^MG 
K:fc<kt)<** — >>^-*<f-§-S TP. afcCMCT*— <$Mf 
ffil@B4 0 -CMStLfef v^^ Miftf-^ IMD^ 
X~^jj&I*S][H]£g2 OCOf-^^U >-^[H]gg2 1 tC^SSc* 

^ff-f-MCKW:. l/^'>7^ 21KC1 5 VSjiliO^ 
D sy^«*^aC«*n, /^77W21.2Hlt«- 
17 y 5/7 B 7n j/7'213-1-21 3-mCD^n y ^ A 

^Mf-^STPte. ^A->7^2 14t'15V|i*i(7)^ 
^^IW-^-fC^^^n, #J|£CD:7 y ^7°7D i y7 fl 2 1 3 - 

[0 0 18] tLX, f^^/UiMfcx— # IMDH x 

— *«#lfcLDTtcfc|ft£ji'U -7^^D^jI^MC 
K"ClRljH*nfc#^y : y/7D5/7'213-l-213 
-mCOQth^JtCi: </^IeIK2 15-1 — 215 

-m^JHS^^v. t7^ii5 0 rat*-* 97*— 

ThDAC 2 3- 1 — 2 3 -m*C^*L^nW)?S£*l. ^ r 
T'T^-n ^jf-^^^^L^tLT, tr^SDLl-DL 

9>f *tf*££;h,t\ BrS*^- h^G L l - 

[0019] 

EEVDD 1 5-^;**^ D i/^if £rMCK<D^ 5 

VJL^±oo^S?lim/5VDD 2 tl»Sn$f- :?iftJElfe 
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Km<D\y-<^yy^ 2 1 1 ffl&mkte*) , r*Uc#v\ 

fete, fSSffi, iSiSco^n y^«»AsaE«*flcti:oT 

[0 0 2 0] *»***»Wte**Tfc3ftfcfc 
20 [0 0 2 1 ] 

^gtt?fcot> Ml o«R«SE^S:Cfc«IB«:ir-J-* 

ox ^ — h stfrxiB^r&Wi l <£>m^S# J:9iSv>l2 0 
ftt^l(Z)l/^i/7^i, ^d^AASWIE 

-T^-^x^^n 3/^«-§-«rSR2 0SjRSffitc:iS:iS^:S« 
«:*-f £ ? n * * m-^^^^i- 5 ffi 2 O u-</u v- :7 ^ £ 

^>7^t'I«$ti^^- N^^^<f**IOS^fc3Jc 

40 k g «- t±ti«7- # ik 5 

S 9*— * i * m-t % 7 - ^ ASM SI S: 

[0 0 2 2] ^7h. W{fer f -*3rSttT, @i 

50 ay? Z>^x*?ay*iB*3r&ik. ±ISBf 
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cornet ux^f-^^(-Mt ^r-^ «Li?t i * 

[0 0 2 3] tJSWttt, ±ffi^2C0 

[0 0 2 4] *55M-Ctt, ±K^y * 

[0025] ^iffi, ±iam2coi/-<yuiy^ 

T F Tt«^n^ y-^AMifi^^^ 

ti ^ use w*«4ww »i- a *m-tz>o 

[0 0 2 6] *««t'fi, ±IS*J«[H]K^ffilJ»Ui 

[0 0 2 7 ] ^7t, sMgWCW:. f*— ^JWBWrlsKStt, 

[0 0 2 8] ■ *«Wfc±*Ltf, #MB-C****tfc*H© 
□ y^««»tfi»S^ #7y^7n^^Ds/ 

7nj/7 a t'^ l2(Z)U^>7^l^^t, A^£*L 

# T*^j& 3 ft*:* * — h ✓ <J\sMt ^rtmWt^ bfcfk^b 
WRlCi/7h6asn5o tit, «-7'J i y7 , 7Piy7 
OtllAffflif- ^«t^#Stc|iISiSfctcA^*tt-C, Kte 
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ft. f-^y ^^<^x— ^^A^u^</ncij;i:7tu^< 

[0 0 2 9] 

mite, **w^«5aKy 

10 -TBI 3 tBI— WfiRW^ttRI— »**feoT*UTV> 

[0 0 3 0] -f&fo*), *tt***S«tt, HliC/Tt 
£5*-, ^ B *^>^/^ 1 0 , ^^iia[Hl3g2 0 

4 OKU 9*/££ftrC^5o tLt; ffi&Sc^^/t'SS 

1 o *5itf7*— #<WB»EIK2 o AH*y vy ^tf 

Tg«±KiM*£ft x ^SFR=ivhn-7 3.0*5ir/7*— 

20 [0 0 3 1 ] Ki^^A-SB 1 0 [d^Tte, B 1 2 
M^-f «£ 5 id, ffoHir A- tTF T^645 111311? A- P-X 
CdS7K¥. ffiE^fttCm, njBEli^ftTi^So ll*ir 
;upx C^ig^P s*5 J: tfGti^ft^ft^— #(Ett«#»' 

KES^ftfcWf^APXCte, -y- hffi»«-^«S^G 

»GLl-GLnf±^-HWilHl8l lf^^tlt 
v^S a R— o*B^iftM^EB*ft*:iif*-fe/^P 

XCH, 7*— *B»«*«"7-Sd«*ii<Z>f f — ^SDL 1 
30 -DLmlC^^^ #f-^SDLl-DLmfif- 

■ tmmmEiKz o K^an-c^a. . 

• [0032] y->»iMiiit S*ttlHtti/7 

So 

[0 0 3 3] x — *»ffi»ls)&2 0 AH, ^!)T;U (iff 

5iJ) 7*— #iLX«l&*ixS7 ff ^^/i'^iif«f r — # IM 

40 X— ^ I MDZ^y-yV y^t5f^7 P !JV^@B2 1 
A. f-^^y >-^[Hj£g2 l At't^y ^^^nfcx- 
#t»«tS7^>'> ; ey'2 2, *J«tt5m*0#7*— # 
»D L 1 - D Lml^lSLtStf feJl^D AC 
yU'-T^n^aEUllHlK) 2 3 - 1-2 3 -mH«^ 

[0 0 3 4] f-^^y ^^[E]Jg2 1 AK£, -^^ny 

2 14, ^^0SS2 15-1-21 5 -m. jBi't^ 
U-<yU^7 h^tt#Di7y ^7D ^^2 2 0-1 

50 -2 2 0 -mlcj; 0»/«£ft-C^5 o 
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[0035] &nmmmK$6\,^xn, 

K2 15-l-2 15-m, 7^y^^!J22, fcitf 
m*^#x— ^iSD L 1 -DLm^JfltWfc^ 
DAC 2 3- 1-2 3 -m^i 9 7^^^#l£^fS/& 

[0 0 3 6] ^^^d^^«^»LMC-KI4, ^Sfl^ 

. 1 CDSaSfiffi) VDDl, fci*.H3V08*^ 

[0 0 3 7] 7*— ?«*B1LDTH #MJJ(Of- ^fflrg- 

[0 0 3 8] \>"</V^7 9 { J m\(DU-<;lf\yy^) 2 1 
4 ft y> d-7 3 0 t«$ttfc 5 VWTW 

fifBSaSSEEVDD 1 3 V©fflgW * — h^A- 

" -XfS#STP*5 VW±Ortffi«JR«JE (»2 60Sag« 
JE) VDD2ftti«l 5VO«BlCI/^V7MT 
%&Wl<D7}) y?-7xiy?2> 2 0-1 coA^aS^Dtcffi* 

[0 0 3 9] ^-Y y ^[n]£g 215-1 — 215 -mit 
#:7 U y-?7n 3/7220-1-2 20 -mOfcBT}^ 

fC N f-^fffgLDTiy^y^^!) 2 2 COA^SS^ 

[0 0 4 0] ^^^7 DS7 y $/ / 7 n 

72 2 0-4-2 2 0-m^ (^^ItlSiVDD. 
2,.fti*«15VCBffU ^?>Dj/^«fi»L 
MCK^EI^tl^ 5 VWT^SfftlRtJaEVDD 1 , 

^A^^fCKI^ttt 1 5 VI^^d y^flr#-teSE 
itSl/^v/7^^f w^M0 15VSBO 
^^«^tcPfflLTSu^coV-</UV^^ 2 14lft 
tt7!J ^'770 j/7220- 1 -2 2 0 -m- 1 <£>tB73 
/^?:7^fLtft^7y s/77n iy7220-2 
- 2 2 0 - mOAAif DtUJAtS t fc t>fc, 
3^ 3^EI&2 15-1—215 -m<Z)WSfi^ 

<D7 y 3/77D 3/72 2 0- 1 COA^aft^D^U^uV 
2 1 4<m*te«ttS*U ffl^a^QiAMfD 

3/^le]£g2 15-1-215 -m^MWffi^H- 

[0 0 4 1 ] H2lt **Wfc:fi*<5 httttSft 

ft -**9*u ^^«*MCK3ftSEVMCiJ!ti0 2tt«# 

2 0 (- 1 m) ft m 2 \£7jk-f£ n ^ N U-<;U^7 

* (»2«)1"<A'>7^) 2 2.1, 2 2 2, & u y # K 
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Y^-^ 2 2 3, 2 2 4, >f7/<-^ 2 2 5 , *5£tf* 
CMOSY^-^?^^^t±1^^77 2 2 6fC£ 

[0 0 4 2] ^UV7^2 2lH 3Vlg(Z)-7^^ 
$ n 3^f-§*MCK£ 1 5 \W&<F>9 n ytm^K^fe 
IT, K>f * 2 2 3, 2 2 4 f-tfe&-f 

£ Q ^V7# 2 2 2*t 3 VfflfBk<D-**9 9 n 3/ ^ 
flfMCK©a««t/MCK (/ttRIE*^) «: 1 

10 — ^ 2 2 3, 2 2 4[cMf^ 0 

[0 0 4 3] :tl?)Ol/^v'7?2 2 1 l 2 2 2ft 

»J**ftfc[I]l6*2?WrU frpft^TFTOV-. 
^^HtHVDD2^M7^y^l, &P^-V 

v^^fiy— ^A*S!<©«»*>IB«^J: 9»/K£*t 

20 5 B 

[0 0 4 4] ^D3/^hVy^^ 2 2 3lt p^-V^ 
/VMOS (PMOS) h77^^PT2 2 3, 7h<tx. 
&CMOSffif&CD-{>'s<— 9 I NV2 2 3, *Sj;tfii^ 
t^MOS (NMOS) h7^^NT2 2 3l: > 
rt»<©i«»««JEVDD2 0ttJ&7^^4:tt»5>r^G 

PT 2 2 3©^- h\£l"<A'*s79 2 2 1 <£>fcB7j:?a 3/ 
^«#S2 2 1^M^H, NMOSh7>^#NT 
2 2 3G9^— htCU^<7U^^.2 2 2<59tit}7j^n 5/^ If 
30 fS 2 2 2W^Wo ^lt, ^y/WlNV2 
2 3C0A7?S^-^A^*^Dtc^^tL. ffiTjSH^sy 
— KND 2 2 0 Kl&m&tlX$o 9 , I^^n.i/^ 
• s<—9 2 2 3fcJ; 9A77ff-^ — h^A^jf ^§0 CO 
A*«as«/8$ft-C^5o 
[0 0 4 5] ^nj/nV # 2 2 4ft PMO S 

h77^^PT224, t^ffCMOSM^y 
/W I NV2 2 4, JoiTOMOS h7^^.NT 
2 2 4^ rtSfBcOiBaJSSffiVDD 2C0«t«&7>r >-i:g5 
■itl7Y^GND^WSUM$^'PMOSh 
40 7 s Si?X9 PT 2 2 4 0^- Y\£l"<;\'*/7 9 2 2 2<D 
mTj^n 3/^if-^S 2 2 2^^t|g^n, NMOSh^X 
y^^NT2 2 4^>r- b\CU-</^79 2 2 1 CDtBTj 
<y*«-i§-S 2 2 1 asfltteSiftSo ttt, >r>v<- 
9 I NV2 2 4<^)A77*^F^^> / -'<— # I NV2 2 500 
iii77ffi : ?-^y-KND 2 2 0iC^ 
4 ls^-9 I N V 2 2 5 0A*«W7-KN 
D 2 2 0te«gt*JxT*J5, :^D^hV^W 
2 2 4*><fctW 9 I N V 2 2 5 fC X V f—9 7 V 

50 [0 0 4 6) -rL-C, CMOS^^<-^^fe45ffiA 




11 

2 ecOA^W^aV— KND 2 2 Otcftgg£ 
ft. fflrtfll-MS^y ix^^o *;/oua»^Q*cSIN*a 

[0 0 4 71'Wc ±K*/*teJ:S»fls*K«-*-a. ^ 

2 0 ACOf-^yy V^[HlK2 1 AiCflfc*&$tLSo 

[0 0 4 8] f-^y ^^0K2 i-lc«iias*ffc3 VK 

ftLMCKtfiKS^ft, #7^^7^/2 2 0-1 
-2 2 ^^AA*^CKteJfc?iJW*C|lt»* 
ft£o A#-h^«#STPIt U-<A->;7 

* 2 1 4T'l 5 VlHB0>'<A'-*« ^*K^ift£ft. #Jl&<£> 
7y ^7D s/7'2 2 0- 1 <p«^DteA**ixSo 
[0049] #7Ui/7 fl 7P^y2 2 0-l'-2 2 0- 
m-C^. A;ft£ft7t 3 V$l(i|^-7^^^ n 5/ ^MC 
K^i 5 VtgtfO^n s/^«*^KSl$iX-C, A*®*? 

OU-</UV7> 2 1 4*fel47!J yZfyp y 7 2 2 0 - . 
1-2 20-m-l ^ffi^Vl^aSf^ jA^ft, 

5^7*—: * 7r 2 2 6*^Lt*fQ^fia$ 
ft, Si L Q^^ft^7!j 5/7 s 7D^7 > 2 2 0-2-2 
2 0 -mCDAAiS^D^toJnS^tl^MtS. 
3/ 2 15-1-215 -mOOffflffl^lCffl* 

£ft£o 

[0 0 5 0] -^LT, fi?^M«f-^ IMDH, X 
-?il^»LDTlcg|6S^ v^^D^ffMC 
KX*!^S3^ftfd«-7 y s/7 B 7D^7°2 2 0-l- 220 
-mCDQffl^JtCj: 15 y*f-^&2 15-1—215 

-m^lili^tc^^. ^7^ft^ 0 rfttCfct) , 

TtD AC 2 3 - 1 - 2 3 - mCttf «^tt> " 

mfCM^nS, ^~ h^HftlElggl ltC^T 

9^>-il^f^^^^^ftT. l^^-hiSGLl- 
X^J^StiA^ft^o 

[0051] J^±fft^ Life «fc 5 K> *JR 1 (VMffiJfZmz 

^atlSEVDDl (fciitf 3V) 

mck^ ^SPcdt^— ^1f^S[HlK4 OKiSr^* 

>' ha-7 3 0 r^Sftfc^SflStWSffiVDD 1 
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<Z>tg*lGD** — h/^ifST P* 5 V^±<?5F^«PPS- 
I1EVDD2 (ftitliisv) <Dffi£i\Cl"<j\si/7 
ht*^^>7# 2 1 4 i, fWW.Sm*^0«flrd^^ 
-U^/UT'^^ftfci^^, f-#«tj»LDTt5^ 
>->^y 2 20A*«B J Fi«:f^«iWJcS!jttU, 11*7*— 
^^rf*^yy ^ihS^ j/f|H]K2 15-1-215 
-mi, rt«f|SC0iBaaRfSJBEVDD2-C»fPL. 

10 CKKSttT 1 5 VS*g£>^n y#\%%\Z.W&\^^ Z.<D 

A^/^^r7 ^ttftS^^t^ i i t^, 

^^0^2 15-1-2 1 5-m<0»J1W»^ffl 
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